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T his report is an independent product of the Type B Investigation Board appointed by G. Leah
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appointed to perform a Type B investigation of this incident and to prepare an investigation report
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EXECUTIVE SUMMARY

On November 15, 2000, an accident occurred at the U. S. Department of Energy (DOE) Oak Ridge
National Laboratory located in Oak Ridge, Tennessee.  An employee of Decon and Recovery
Services of Oak Ridge, LLC (DRS), working on an Oak Ridge Operations Office (ORO)
Environmental Management decommissioning and demolition project received serious injuries from
a fall (approximately 13 feet) from a fixed ladder.  DRS is a subcontractor to AEA Technology
Engineering Services, Inc., who had subcontracted with Florida International University (FIU) in a
teaming arrangement contract with Bechtel Jacobs Company LLC (BJC).  BJC is a management and
integrating contractor to the DOE ORO Environmental Management Program.

The employee’s personal protective equipment (PPE) consisted of work clothes, tyvek suit with
booties and hood, steel-toed boots, disposable shoe scuffs with a traction bottom surface, full-face
powered air-purifying respirator that included a power pack belt around the waist, full body harness,
hard hat, and four pairs of gloves that included a cotton inner glove, two layers of latex gloves, and
outer leather work gloves.  As the employee descended from the platform, his right foot slipped off
of the fourth rung of the ladder and he fell, sustaining injuries. 

Two asbestos workers were performing abatement and removal of a steam line from a platform.  This
was a change in work scope because the pipe sections above the platform were not accessible from
the JLG lift (extending boom-operated manlift) due to interference from the railing around the
platform.  When the workers realized that they could not accomplish the work from the JLG lift, they
suspended work and checked with the DRS Foreman.  The foreman consulted with the FIU Site
Environment, Safety and Health Representative, who visually inspected the ladder and, after
inspection, determined it to be safe to use even though he noted that there were a number of
obstructions.  This work could have been accomplished in a safer alternate fashion.  The fixed ladder
had previously (February 1997) been tagged as “rejected” by Lockheed Martin Energy Research
Corporation (predecessor to UT-Battelle, LLC [UT-Battelle]) due to obstructions and rust/corrosion.
It was not known if the tag deteriorated over the years or was removed.  Moreover, the tag was not
in place on the ladder at the time of the accident.  

The Board reviewed the contractual structure for the Metal Recovery Facility Decommissioning and
Demolition Project to evaluate how safety policies and standards are integrated throughout the
planning and implementation phases.  Interface agreements were in place between UT-Battelle, LLC,
and BJC establishing a list of management and integration contractor facilities at the Oak Ridge
National Laboratory.  The interface agreements reviewed by the Board did not discuss changes in
ownership/accountability due to temporary operations during decommissioning and demolition or
remedial action activities.  As a result, there was no clear responsibility or ownership of the defective
ladder.

Since a formal hazard analysis was not performed when the work activity changed, the worker
accessed a ladder with numerous Occupational Safety and Health Administration deficiencies
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regarding obstructions.  In combination with the ladder obstructions, the level of PPE that the worker
was wearing may have contributed to the accident.  The powered air-purifying respirator, body
harness, and multiple layers of gloves possibly contributed to the fall due to decreased mobility and
visibility.  Inconsistencies in the work control process documents allowed the worker to be dressed
in a level of PPE that exceeded the minimum requirements for the work being performed.

The Board concluded that this accident and the resulting injuries were preventable.  This accident
highlighted weaknesses in the five core functions of Integrated Safety Management (i.e., defining the
work, analyzing the hazards, developing and implementing controls, performing work safely, and
feedback and improvement).

The direct cause of the accident was that the worker’s foot slipped off the ladder rung, resulting in
his fall.  The Board identified two root causes for the accident.  These are:

C FIU failed to identify and analyze the hazards associated with the defective ladder and the
level of PPE being worn while climbing the ladder.

• UT-Battelle failed to take appropriate actions to prevent use of the defective ladder.

Judgments of Need are the managerial controls and safety measures determined by the Board to be
necessary to prevent and/or minimize the probability or severity of a recurrence.  They flow from the
causal factors, which are derived from the facts and analysis.  Judgments of Need are directed at
providing guidance for managers during the development of corrective action plans.  See Table ES-1
for a list of the Judgments of Need.
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Table ES-1.  Judgments of Need

No. Judgments of Need Related Causal Factor

JON
1

UT-Battelle and BJC need to ensure that the scope and UT-Battelle failed to take appropriate actions
responsibility for management of common use to prevent use of the defective ladder.
equipment,  including fixed ladders, is clearly defined.

UT-Battelle’s and BJC’s roles and
responsibilities for fixed ladder safety were
not clearly developed and implemented.

JON
2

UT-Battelle and BJC need to ensure that all fixed ladders UT-Battelle failed to take appropriate actions
under their purview are safe for use or that appropriate to prevent use of the defective ladder.
measures are taken to ensure prospective users
understand the hazards associated with their use. FIU failed to identify and analyze the hazards

associated with the defective ladder and the
level of PPE being worn while climbing the
ladder.

JON
3

BJC needs to ensure that all activities to be performed are FIU failed to identify and analyze the hazards
adequately reviewed to identify potential hazards. associated with the defective ladder and the

level of PPE being worn while climbing the
ladder.

JON
4

BJC needs to ensure that the work control process FIU’s management systems lacked change
integrates all controls for performing work (i.e., EWP, control provisions.
AHA, etc.) in a manner that identifies specific controls
for identified hazards and provides for re-evaluation FIU failed to identify and analyze the hazards
should a change in work scope or methodology be associated with the defective ladder and the
encountered. level of PPE being worn while climbing the

ladder.

JON
5

BJC needs to ensure that work control documents FIU failed to ensure that the AWP
appropriately define the work and do not contain appropriately defined the work requirements
conflicting requirements or inconsistencies. and responsibilities.

FIU’s management system documents have
inconsistencies and conflicting requirements
and are not adequately integrated for effective
work control.
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1.0   Introduction

1.1   Background

On November 15, 2000, a subcontractor
employee working on the Metal Recovery
Facility (MRF) Decommissioning and Demolition
(D&D) Project (Building 3505)  at the Oak
Ridge National Laboratory (ORNL) fell from a
fixed  ladder  and sustained serious injuries
which   resulted  in hospitalization.  An initial
investigation was begun by the contractor  on
November 16.  On November 17, U.S.
Department of Energy (DOE) Oak Ridge
Operations  Office (ORO) manage- ment 
categorized   the  accident as  a Type B, and 
investigative   activities   began  on   November
20.

On November 21, 2000, Leah Dever, ORO
Manager, formally appointed a Type B Accident
Investigation Board (Board) to investigate the
accident in accordance with DOE Order
225.1A, Accident Investigations (see Appendix
A).  This report documents the facts surrounding
the accident and the conclusions of the Board.

1.2   Facility/Site Description

ORNL is a multiprogram science and technology
laboratory established in 1943 to pioneer a
method for producing and separating plutonium.
Operational facilities at ORNL are managed by
UT-Battelle, LLC (UT-Battelle).  Inactive
facilities in the ORO Environmental Management
(EM) D&D Program are managed by Bechtel
Jacobs Company LLC (BJC).  

One such inactive facility is the MRF (Building
3505), which is a former small-scale, spent
nuclear fuel reprocessing plant located in the
Bethel Valley portion of ORNL   (see Figure 1-

1).  The facility includes Building 3505 and an
adjacent canal.  The MRF was originally built in
1951 and began operations in 1952.  The facility
was last operated in the early 1960s. 

Building 3505 is a steel-siding structure set on a
concrete slab.  The facility includes concrete
process cells, the canal, a dissolver pit, and
support structures.  The canal is a 6' x 35' x 14'
deep concrete basin located adjacent to Building
3505.  The canal has been emptied, cleaned,
and  filled  with   crushed      stone.  Figure 1-2 is
a graphical depiction of the site layout of the
project.  The accident occurred on the fixed
ladder at the work platform shown on the left
side of Figure 1-2.

1.3 Scope, Purpose, and
Methodology

The BJC investigation team began transition of
information to the Board on November 20,
2000.  The Board completed its investigation on
December 20.  The scope of the Board’s
investigation was to identify all relevant facts;
analyze the facts to determine the direct,
contributing, and root causes of the incident;
develop conclusions; and determine Judgments of
Need that, when implemented, should prevent
recurrence of the accident.  The investigation was
performed in accordance with DOE Order
225.1A,  Accident Investigations, using the
following methodology:

• Facts relevant to the accident were
gathered through interviews and review of
documents and evidence. 

• The accident scene was inspected, and
photographs were taken of the scene and
available items of evidence.

• Facts were analyzed to identify the causal
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Figure 1-1.   Partial Map of ORNL (Building 3505 Circled)

factors using events and causal factors
analysis, barrier analysis, root cause
analysis, and change analysis.

• Judgments of Need for corrective actions
to prevent recurrence were developed and
address the causal factors of the accident.

Accident Investigation Terminology

A causal factor is an event or condition in the accident sequence that contributes to the unwanted result.  There
are three types of causal factors: direct, which is the immediate event(s) or condition(s) that caused the accident;
root cause(s), which is (are) the causal factor(s) that, if corrected, would prevent recurrence of the accident; and
contributing causal factors, which are causal factors that collectively with the other causes increase the
likelihood of an accident but which individually did not cause the accident.

Events and causal factors analysis includes charting, which depicts the logical sequence of events and
conditions (causal factors) that allowed the event to occur, and the use of deductive reasoning to determine the
events or conditions that contributed to the accident.

Barrier analysis  reviews hazards, the targets (people or objects) of the hazards, and the controls or barriers that
management systems put in place to separate the hazards from the targets.  Barriers may be physical or
administrative.

Change analysis is a systematic approach that examines planned or unplanned changes in a system that caused
the undesirable results related to the accident.
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Exhibit 2-1.  Work Platform Before Pipe
Removal

Exhibit 2-2.  Work Platform After Pipe Removal

Exhibit 2-3.  JLG Lift

2.0   Facts

2.1   Accident Description and 
Event Chronology

2.1.1   Accident Description

In September 2000, Florida International
University (FIU) and its subcontractors (AEA
Technology Engineering Services, Inc., [AEA]
and Decon and Recovery Services of Oak
Ridge, LLC [DRS]) began work on the MRF
D&D Project under a subcontract with BJC
(Subcontract 23900-SC-OR027F).  On
November 14, 2000, asbestos workers for DRS
began the task of asbestos abatement and
removal of steam lines and associated piping from
the MRF canal to an elevated platform near the
road west of the MRF.  (See Exhibits 2-1 and 2-
2 for before and after pictures of pipe removal.)
The original plan, as defined in Enhanced Work
Plans (EWPs) issued by FIU, was to perform all
abatement and pipe cutting from a JLG lift, which
is an extending boom- operated manlift.  (See
Exhibit 2-3, JLG Lift.)  A forklift was in place
east of the platform to support and lower cut
steam lines.  A plastic mesh construction barrier
with metal supports was in place around the
immediate work area.  Asbestos flagging and
signage were also in place around the work area.
There were approximately 20 employees on site
on  any given day (e.g., 1 to 3 from BJC, 12
from DRS, 3 or 4 from FIU/AEA, and 3 to 4
Safety and Ecology Corporation [SEC]
Radiological Control Technicians [RCTs]).

The asbestos workers, including the injured
employee, were dressed out in the personal
protective   equipment  (PPE)  listed  below.



-6-

Exhibit 2-6.  Asbestos Worker PPE for the MRF
D&D Project - Back View

Exhibit 2-5.  Asbestos Worker PPE for the MRF D&D
Project – Side View

Exhibit 2-4.  Asbestos Worker PPE for the MRF
D&D Project – Front View

(See Exhibits 2-4 through 2-8 for pictures of
typical asbestos PPE for this project.)

C Work clothes, 

C Tyvek suit with booties and hood,

C Steel-toe boots, 

C Disposable shoe scuffs with a traction
bottom surface,

C Full-face powered air-purifying  respirator
(PAPR) that included a power pack belt
around the waist (worn under the tyvek
suit), 

C Full body harness,

C Hard hat, 

C Four pairs of gloves that included a cotton
inner glove, two layers of latex gloves, and
outer leather work gloves. 

The minimum PPE requirements for asbestos
workers per Occupational Safety and Health
Administration (OSHA) 29 Code of Federal
regulations  (CFR) 1926.1101  are  (a)  a  half-



-7-

Exhibit 2-7.  Protective Gloves Worn by Asbestos
Workers

Exhibit 2-8.  Powered Air-Purifying Respirator

face, negative pressure respirator for
concentrations not greater than 1.0 fibers per
cubic centimeter (f/cc), (b) full body covering
(i.e., tyvek suit with hood); (c) one layer of nitrile
or latex gloves; and (d) over-booties or shoe
scuffs.

As the work progressed, Asbestos Worker #1
(AW-1), the injured employee, and Asbestos
Worker #2 (AW-2) realized that they could not
complete the job from the JLG lift.  The pipe
sections above the steam valve access platform
were not accessible from the JLG lift due to
interference from the railing around the platform.
Consequently, the asbestos workers suspended
work and asked the DRS Foreman if they could
access the platform via the fixed ladder.  The
DRS Foreman checked with the FIU Site
Environment, Safety, and Health Representative
(SESHR),  who performed a visual inspection
and determined that it was permissible to use the
ladder.  After SESHR approval and since the
ladder was not tagged out, AW-1 climbed the
ladder to the  platform on the afternoon of
November 14, 2000, and resumed asbestos
abatement.

As shown in Exhibit 2-9, a condensate drain line
runs down the back of the rungs, with the
distance  behind  the top rung to the line  being 5
3/8 inches.  The drain line angles into the back of
the ladder, and at  the bottom 

rung, the clearance distance was diminished to 1
l/8 inches.  The clearance at the fourth rung 
was approximately 4 inches. Also, a steel angle
created an  obstruction (3 3/4 inches) behind
one rung.  Title 29 CFR 1910.27(c)(4) requires
at  least a  minimum clearance of 7 inches in back
of a fixed ladder.  UT-Battelle tagged the ladder
out as “rejected” due to obstructions, rust, and
corrosion.  However, at the time of the accident,
no tag was in place on the ladder.

The FIU SESHR stated to the Board that he
evaluated the condition of the fixed ladder  per
29 CFR 1926.1053, Ladders.  He further stated
that the only two problems he noted were the
obstructions behind the rungs of the ladder and
the obstruction created by the valve and line to
the oxygen tank.  (See Exhibit 2-9 for a view of
the ladder showing the obstructions.)  The
SESHR also stated that it should be noted that
the OSHA requirements use the words “should
not” rather than “shall not” in determining use of
ladders. 

The asbestos abatement and pipe-cutting work
continued the next day, November 15, 2000.
The  temperature  at  7:00 a.m. was 28oF with
96% relative humidity.  Warming continued
throughout the morning, and by early afternoon,
the temperature   was   47oF   with    40%
relative humidity.   (See Appendix B, 
Meteorological Data).    At approximately  1:10
p.m., AW-1 climbed  to  the platform  via  the
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Exhibit 2-9.  View of Fixed Ladder with Obstructions

Exhibit 2-10.  Closeup View of Top of Ladder

humidity.   (See Appendix B, Meteorological
Data).  At approximately 1:10 p.m., AW-1
climbed to the platform via the fixed ladder to
complete the asbestos abatement and pipe cuts.
AW-2 returned to the JLG lift, and the operator
was ready at the forklift.

In addition to the two asbestos workers, five
other employees were in the immediate vicinity of
the platform.  These were the AEA Site
Superintendent, the DRS  Foreman, a DRS
Electrician, a DRS Operating Engineer at the
forklift, and an SEC RCT.  The AEA and DRS
employees were flagging traffic while the JLG lift
and forklift moved into position.

AW-1 and AW-2 worked as a team.  AW-2
provided  equipment  from  the  JLG lift to  AW-
1 on the platform, and AW-1 performed
asbestos abatement and pipe removal.  After
asbestos abatement and pipe removal were
completed on the platform, AW-1 handed the
asbestos bags and pipe segments to AW-2.
AW-2 then repositioned the JLG  lift and made

the final cut on the large steam line pipe segment.
The pipe segment was lowered by the forklift
operator, and AW-2 withdrew the JLG lift from
its working position.  

After work on the platform was completed, AW-
1 began to descend from the platform via the
fixed ladder.  As AW-1 descended from the
platform, his right foot slipped off of the fourth
rung of the ladder.  He then lost his grip with his
right hand, causing him to swing around 180
degrees while still hanging on with his left hand
from the platform support grab bar.  (See Exhibit
2-10, Closeup View of Top of Ladder.)  The
injured employee and two eyewitnesses informed
the Board that AW-1 tried to regain his footing,
but he could not do so and fell approximately 13
feet.  At some point during his fall, AW-1 was
somehow turned so that he landed on the back
side of his head.  Two other eyewitnesses
observed the fall but did not see what caused
AW-1 to turn as he fell.  (See Exhibit 2-11 for
the general location of AW-1 after he fell.)  
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Exhibit 2-11.   Location of Employee After Fall

The accident scene was not properly
preserved–namely, (a) AW-1's entire PPE  was
not collected and held for the Board’s 
inspection, (b) the scene was not preserved
(asbestos flagging and signage had been removed
for emergency access), and (c)

access to the scene was not controlled.  The PPE
that was made available to the Board as evidence
was AW-1's respirator, hard hat, and body
harness.
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Exhibit 3-1.  Construction Barrier

not   create  an additional hazard to the
employee.

However, when the work changed and the
employee accessed the platform via the ladder,
the PAPR increased the risk to AW-1 due to
limited visibility when considered in light of the
numerous obstacles and general noncompliant
condition of the ladder.  It was possible that the
PAPR obstructed AW-1's view and contributed
to the accident.  Use of a half-face, negative
pressure respirator would not have obstructed
the worker’s view as much as the PAPR.
Appropriate review and assessment of hazards
associated with the change in working conditions
might have identified this increased risk, and the

substitution of respirator type could have been
made without compromising the respiratory
protection requirements.  This was especially
relevant because asbestos was the only potential
inhalation concern.  

The  Board determined  that  alternate methods
of accessing the platform had not been
considered.  FIU, AEA, and DRS personnel
stated  to the  Board during interviews  that  the
JLG  lift  could  not  be  used  as a  manlift  for
an  employee to climb over the JLG lift’s railing
to access another work platform.  This
prohibition was also stated by the BJC Safety
Advocate.  It was  their  understanding this was
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